[Effect of magnesium and calcium ions on synaptic transmission block induced by adenosine in isolated slices of rat hippocampus].
The inhibitory action of adenosine on focal EPSP in the presence of various extracellular Mg++ and Ca++ concentrations was tested on isolated (in vitro) hippocampal slices from the rat. The focal potentials evoked by stimulation of Shaffer's collaterals were recorded from apical dendritic layer of CA1 pyramidal neurons. The EPSP block produced by divalent cations (high Mg++ or low Ca++ concentration) was almost 5-fold slower than that of adenosine depression. Elevation of external magnesium concentration increased inhibitory effect of adenosine while its reduction diminished it. Calcium ions caused an opposite action. Antagonistic relationship between magnesium and calcium was observed. Analysis of the dose-response curves showed that simultaneous increase of [Ca++]0 and decrease of [Mg++]0 reduced both the maximum effect of adenosine and constant of its binding with a receptor. These findings suggest that the antagonism between Ca++ and adenosine is of both competitive and noncompetitive character. A possible mechanism of inhibitory action of adenosine on the synaptic transmission and the role of Ca++ and Mg++ ions in this process are discussed.